Video available online Context: Previous studies of the Complete Health Improvement Program (CHIP) have demonstrated short-term improvements in select metabolic and cardiovascular biomarkers in community-based programs. However, less is known about the benefits of an employer-funded lifestyle intervention program. Objectives: To determine if participation in employer-provided CHIP would result in improvements in short-term metabolic and cardiovascular biomarkers, and to compare the results of the current study to a larger national study. Methods: This observational study evaluated metabolic and cardiovascular biomarker changes in employer health insurance beneficiaries enrolled in CHIP between August 2012 and November 2014. Body mass index; blood pressure (systolic and diastolic); total cholesterol, low-density lipoprotein, high-density lipoprotein, fasting plasma glucose, and triglyceride levels; and weight were measured at baseline and after CHIP. Results: Of 160 employees enrolled in CHIP, 115 women and 45 men agreed to participate in the study. Overall, the participants demonstrated significant reductions in body mass index, from a baseline average of 31.5 to a post-CHIP average of 30.5 (P<.001), systolic blood pressure from 124.5 to 119.4 mm Hg (P=.017), diastolic blood pressure from 77.3 to 74.5 mm Hg (P=.046), total cholesterol from 186.0 to 168.8 mg/dL (P<.001), low-density lipoprotein from 112.9 to 99.3 mg/dL (P<.001), high-density lipoprotein from 48.8 to 46.4 mg/dL (P<.001), and fasting plasma glucose from 100.8 to 96.5 mg/dL (P<.001).
program, demonstrated reduction in body mass index (BMI), blood pressure (BP), fasting plasma glucose (FPG), and cholesterol. 1, 2 The Diabetes Prevention Program found that weight loss by means of lifestyle modification is more effective in management of highrisk T2DM than medication alone. 2 A plant-based diet was also found to be beneficial for patients with cardiovascular disease, obesity, and other chronic diseases. 5 Lifestyle-related chronic diseases have clinically significant negative consequences on individual workplace productivity, leading to increased absenteeism and presenteeism (ie, being present but at suboptimal levels of productivity), which affect the employer's bottom line. Correlations between employee sick days, obesity, and stress have also been found. 6, 7 Other studies demonstrate that employer-funded lifestyle intervention programs decrease absenteeism, resulting in a positive return on investment (ROI). In the United Kingdom, a lifestyle intervention program in the workplace reduced absenteeism by more than 1 day per year for each employee, providing a financial benefit for the employer. 8 Large-scale health initiatives can provide cost savings for companies while improving employee health. 9 Workplace wellness programs have been found to decrease a company's health care cost by $176 per person per year and $3.27 for every $1 spent on the wellness program, respectively. 10, 11 Although lifestyle modification programs have repeatedly demonstrated short-term benefits for employers and employees, less is known about the long-term impact on health and its relationship to subsequent health claims.
The purpose of the current study was to determine if an employer-funded CHIP in a small rural Appalachian college town would result in short-term improvements in metabolic and cardiovascular biomarkers and long-term reductions in health care costs and absenteeism. This article addresses the preliminary short-term results in select biomarkers. We also compared the results of the current study to those of Rankin et al, 13 
Methods
Participants were beneficiaries of Ohio University health insurance and were recruited to CHIP via announcements in the workplace, churches, and the local media, or from local health care providers. They attended 1 of several informational sessions presented throughout the community on various dates and times, where they received a mixed video and live presentation, had their questions addressed, and were offered an opportunity to enroll. All participants were informed that their results would be aggregated and reported for research purposes. Inclusion criteria were adults who were not pregnant and were beneficiaries of Ohio University health insurance. Approval for the study was obtained from the local CHIP administration and the Ohio University institutional review board.
Description of CHIP
An intensive lifestyle modification program, CHIP is focused on food and diet, activity and exercise, stress management, and alleviation of unhealthy habits. A thorough review of the history and effectiveness of CHIP worldwide has been published. 12 For the current study, CHIP classes were facilitated by volunteers 
Discussion
Several health biomarkers improved in all 160 participants in the current study, including BMI, BP, cholesterol, and FPG, comparing favorably to the results of Rankin et al. 13, 14 In a similar study, 15 the Rockford CHIP program directly supported the interaction between health and workplace improvements by implementing CHIP classes in several companies in their community. Trust for America's Health also supported funding lifestyle programs focused on physical activity, nutrition, and smoking that could reduce conditions such as T2DM, heart disease, kidney disease, strokes, and some cancers, possibly saving billions in health care costs. 16 Trust for America's Health concluded that investing $10 per person per year in a disease prevention program could save $16 billion in health care costs and a 5-year ROI of 5.6 for every $1 invested. 16 Shurney et al 17 found that a workplace CHIP class for beneficiaries with T2DM produced beneficial changes in hemoglobin A 1c and total cholesterol. The ROI for participants in the program was $1.38 for every dollar spent after 6 months. 17 Total paid claims for CHIP members decreased while claims for nonmembers increased. 17 The beneficial health results of lifestyle modification programs have the potential to affect productivity as well. Obesity and diabetes have a direct correlation with absenteeism. 7 Adams and Cowen 6 established that excess body weight and higher amounts of stress increased worker absenteeism and that men who were more physically active had fewer sick days. Their findings support the use of targeted health interventions. 6 Serxner et al 18 reinforced this idea and determined that risk factors such as unhealthy eating, overweight, stress, and low physical activity increased worker absenteeism. Furthermore, those who reduced their risk factors lowered their sick days 1.25 times more than those who did not. 18 Although the present study provides results for the short-term effects of CHIP, the health results and consequent changes in the workplace may be long lasting as well. Kent et al 19 found that the beneficial effects of CHIP can be experienced long term with persistently lowered BMI, diastolic BP, total cholesterol, and triglyceride levels after 4 years. 19 Hinderliter et al 20 Compared with the results of Rankin et al, 13 the current employer-provided CHIP study showed no statistically significant difference between sexes but, generally, the health differences between sexes may be important in the workplace. A study looking at several CHIP courses across the United States found that men have greater reductions in LDL, total cholesterol, triglyceride, FPG, BMI, and diastolic BP compared with women, although women had reduction in these health biomarkers as well. 22 Leigh 23 also found that, in general, women are more likely to have greater absenteeism than men. However, men and women with poor health have been reported to have increased absenteeism. 23 Rabacow et al 24 found women to have more sick days after adjusting for type of work, indicating that younger employees, those with lower education levels, and employees with more stress had increased absenteeism as well. 24 Of note is the sex disparity reported in the study by Rankin et al, 13 which was also apparent in the results of the current study and another CHIP study. 22 Further research should clarify why female participants outnumber male participants in CHIP courses to encourage men who would benefit from attending CHIP and similar programs.
Osteopathic physicians are uniquely situated to promote lifestyle medicine. Lifestyle medicine focuses on using food, activity and exercise, and stress management to tap into the self-healing and maintenance mechanisms intrinsic in the body. This approach addresses multiple chronic disease states simultaneously, free of notable adverse effects, and represents a rational approach to medicine that needs to be Further evidence that the US disease-based health care system is failing our society includes soaring rates of diabetes, obesity, and associated illnesses. 26, 27 Led by physicians, the US health care system emphasizes managing diseases with pills and procedures. 25 Lifestyle medicine may be effective in countering the unsustainable burden of disease and loss of productivity.
The present study demonstrated that the application of the principles of lifestyle medicine beneficially addresses the whole person, providing the tools necessary for healing and maintenance.
Limitations
Although the changes in biomarkers were statistically significant in the present study, no control group was used for comparison. Furthermore, the data were taken from several CHIP classes that occurred during different times of the year and of varying class length. Participants were self-selected, were motivated to participate, and may not represent the general population. Participants may also have had changes in medication between the data points, which could have either blunted or exaggerated the changes in biometrics.
Conclusion
The short-term results of the present study showed statistically significant improvements in metabolic and cardiovascular biomarkers as a result of participation in the CHIP course. These beneficial health results and evidence from various other studies support the action of employers implementing lifestyle programs to improve their ROI, to decrease absenteeism, and to increase the overall health of their employees. Future data will be analyzed to determine if these findings translate into subsequent decreased employee absenteeism and reduced beneficiary health claims.
